Mechanism of the isoproterenol hyperpnea in the cat.
To clarify the role of peripheral chemoreceptors in the abrupt hyperpnea induced by isoproterenol injection, we measured, in anesthetized cats, the time course of VE, PETCO2, H.R. and B.P. following i.v. bolus injection of 0.5--2 microgram isoproterenol before and after bilateral section of the carotid sinus (csx), aortic (ax) and vagus (vx) nerves. We compared the hyperpneic response of isoproterenol to that of 100 microgram injections of NaCN (CN), a drug known to stimulate peripheral chemoreceptors, during air and 100% O2 breathing. The ventilatory response to isoproterenol persisted for over 90 s, whereas the CN response lasted only 30 s. Also 100% O2 markedly attenuated the CN hyperpnea but had little effect on the ventilatory response to isoproterenol. The maximum increase in ventilation in response to isoproterenol was reduced by approximately 1/3 by csx, 1/2 by combined csx and ax, and 2/3 by combined csx, ax and vx. The residual hyperpnea after csx, ax, and vs is delayed in time and lagged behind the increase in PETCO2. It is concluded that the peripheral chemoreceptors and possibly vagal afferents play a major role in the hyperpnea caused by isoproterenol, but in their absence central chemoreceptors respond to the increased PaCO2 induced by the elevated cardiac output to stimulate ventilation.